Surface functionalization steps employed with the protocol 2 in order to achieve at least one anchor site with seven amine functionalities: The treatments with (i) 10% of 3-mercaptopropyl triethoxysilane (3-MPTES) solution in acetone for 2 h at rt; (ii) 3.76 mM S3 solution of the cross-linker, 3-(maleimido)propionic acid N-hydroxysuccinimide ester in DMF and left for overnight with constant agitation at rt; (iii) polyhedral oligomeric silsesquioxane (POSS) (8 mg/mL) in DMF/H2O (3:1) with 10 equivalents of Et3N and allowed to react overnight at rt.
Scheme S3. Schematic representation of the surface functionalization steps with the protocol 3 in order to achieve a maximum of 49 amine functional groups at each of anchor site: The treatments with (i) 5% of glutaraldehyde solution in PBS buffer (pH 7.4) for 2 h at rt; and (ii) polyhedral oligomeric silsesquioxane (POSS) (8 mg/mL) in DMF/H2O (3:1) with 10 equivalents of Et3N and allowed to react overnight at rt.
Scheme S4. Schematic representation of the surface functionalization steps with the protocol 4 in order to achieve a maximum of 343 amine functional groups at each of the anchor sites: The treatments with (i) 5% of glutaraldehyde solution in PBS buffer (pH 7.4) for 2 h at rt; and (ii) polyhedral oligomeric silsesquioxane (POSS) (8 mg/mL) in DMF/H2O (3:1) with 10 equivalents of Et3N and allowed to react overnight at rt.
S5
Figures. Figure S1 . Calculation of length and width of the MEMS devices: Optical micrographs of the fabricated silicon dioxide based microcantilevers (top) and microbeams (bottom). The devices had uniform width, but were distinguishable from each other based upon their lengths.
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After Piranha 1% silane 2% silane 4% silane 10% silane A f t e r P ir a n h a A f t e r 0 .5 % S il a n e A f t e r 1 % S il a n e A f t e r 2 % S il a n e A f t e r 4 % S il a n e C a n t i l e v e r 1 C a n t i l e v e r 2 C a n t i l e v e r 3 C a n t i l e v e r 4 Piranha 0.5% Silane 1% Silane 2% Silane 4% Silane 10% Silane Normalized Figure S4 . Characterization of the covalent functionalization by protocol 2: ToF-SIMS data of the silicon dioxide surfaces functionalized using the protocol 2. Figure S5 . ToF-SIMS 2D images for the total ion counts and the average silicon ion density:
Resonant
Comparison of the bare silicon dioxide surface with the surfaces covalently functionalized using the protocol 1, 2, 3 and 4 respectively. Figure S6 . Stability of the functionalized MEMS devices: SEM images of the cantilevers (at the left column) and fixed-fixed beams (at the right column) after each of the functionalization protocols. Figure S11 . Data with live insects at field prototype conditions: Change in the first order resonant frequency of the cantilever functionalized by the protocol 3 having the length of 36.53 μm in the presence of female Helicoverpa armigera insects, tomato seedlings and tomato plants. Data were also represented when the tomato plants were infested with both the male and female insects.
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